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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of liquid phase 
peptide synthesis substitutable for a solid phase peptide 
synthesis. 

SOLUTION: The peptide is synthesized by using a solvent 
system the state of which is reversibly controlled between a 
compatible state and a phase separation state by controlling the 
temperature. A carrier increasing the solubility of an amino acid 
residue to be introduced in one solvent A constituting the 
solvent system is used, and a peptide-starting compound 
obtained by bonding an amino acid residue at the C-terminus of 
a peptide to be synthesized to the carrier, and amino acids are 
introduced in order. The other solvent B preferentially dissolves 
various kinds of amino acids used for the elongation of the 
peptide chain at a temperature not higher than the compatible 
state-forming temperature, and dissolves the peptide-starting 
compound at a temperature higher than the compatible state- 
forming temperature by forming the compatible state with the 
solvent A. The solvent B dissolving various kinds of protected 
amino acids is substituted with the one dissolving the amino acid 

for synthesizing the designed peptide in the phase separation state, and the substituted product is 
heated to bond the amino acid one by one. 
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[(3,4 F 5-trioctadecyloxyph^^nethan-l-ol ] 0 

1 H-NMR (4 0 0MHz) 6 ; 5 . 54 (2H, 
s) , 4. 58 (2H, d, J = 5. 1Hz) , 3. 9 
6 (4H, t, J =6. 6Hz) , 3. 9 6 (3H, 
s) , 1. 8 2- 1. 7 0 (6H, m) , 1. 50- 
1. 41 (6H, m) , 1. 38-1. 20 (84 H, 
br) % 0. 88 (9H, 6, 8Hz) , 13 C-NMR 
(1 0 0Hz) ; (10 OMHz 6 : 1 5 3 . 2, 1 
3 7. 4, 1 3 6. 0, 1 0 5. 2, 7 3. 4, 6 9. 
1, 65. 7, 32. 0, 30. 4, 29. 8, 2 9. 

7, 2 9. 5, 2 6. 2, 2 2. 8, 1 4. 2, ; MA 
LDI TOF-MS (pos) , Cei Hue 0< fC*ff 
4 tUM (M + Ra) ^ 9 3 5, ^119 3 5. 

[0 0 2 4] (SO -Val-Fmoc 
; 1 H-NMR (CDC 1 3) (5 7. 7 6 (2 H, d, J 
= 7. 7Hz) , 7. 60 (2H, d, J=7. 7H 
z) > 7. 4 0 (2H, d t , J=2. 6, 7. 3H 
z) , 7. 3 1 (2H, t, J = 7. 3Hz) , 6. 5 
3 (2H, s) , 5. 3 1 (1H, d, J =9. 2H 
z) , 5. 11 (1 H, d, J = 1 2. 1Hz) , 5. 
05 (1 H, d , J = 12. 1 H z ) , 4. 38 (2 
H, m) , 4. 2 3 (1 H, t , J =7. 3Hz) , 
3. 9 4 (6H, m) , 2. 19 ( 1 H, m) , 1. 7 
8 (4H, m) , 1. 73 (2H, m) , 1. 45 (6 
H, m) , 1. 3 5- 1. 2 3 (8 4H, br. ) , 
0. 95 (3H, d, J = 7. 0Hz) , 0. 88 (1 
2H, m) , ; 13 C-NMR (CDCI3) 5 172. 
0, 156. 2, 153. 2, 143. 9, 14 3. 

8, 141. 3, 138. 4, 130. 2, 128, 

3, 1 2 7. 7, 1 2 7. 1, 1 2 5. 1, 1 2 0. 
0,1 0 7.1,7 3.4,6 9.2,6 7.4,6 
7.1,5 9.0,4 7.2,3 2.0,3 1.4,3 

0. 3, 2 9.8,29.7,29.5,29.4,2 

6. 1, 22. 7, 14. 1; TOF-MS (pos) 
MF, Cai H135 NO? (M + Na) *K*rf £frgffi 1 

257, mmm 1257 

[0 0 2 5] (SO -V a 1 — NH2 
1 H-NMR (4 0 0 MHz) <5 : 6. 54 (2H, 
s) , 5. 0 7 (1 H, d, J= 1 2. 1 Hz) , 5 0 
3 (1H, d, J = l 2. 1 Hz) , 3. 9 5 (4 

H, t , J =6. 6 Hz) , 3. 9 4 (2H, t , J 
= 6. 6 Hz) , 3. 33 (2H, d, J=5. 1 H 
z) , 2. 0 7-2. 0 1 (1H, m) , 1. 8 1- 

I. 7 7 (4H, m) , 1. 7 6-1. 71 (2H, 
m) , 1. 4 9 - 1. 4 3 (6H, m) , 1. 3 7- 

1. 2 3 (8 4H, br) , 0. 96 (3H, d, J = 

7. 0 Hz) , 0. 8 9 -0. 8 6 ( 1 2H, 

m) , ; 13 C-NMR (150 MHz) <5 , 17 5. 

4, 1 5 3. 2, 1 3 8. 3, 1 3 0. 7, 1 0 7. 
1,7 3.4,6 9.2,6 6.8,5 9.9,3 2. 



29. 8, 29. 7, 2 9. 
6,2 9.4,2 6.1,2 2.7,1 9.3,1 7. 
1 , 14. 1 ; TOF-MS (pos) Cse Hizs NOs 

(M+Na) ♦K*fT*frgffii 034, mmm 1 0 3 

4 

[0 0 2 6] (SC) -Val-Gly-Fraoc 
'H-NMR (4 0 0 MHz) 6:7. 77 (2H, 
d, J = 7. 3 Hz) , 7. 5 9 (2H, d, J = 
7. 3Hz) ,7.40 (2H, t, J = 7. 3H 
10 z) , 7. 31 (2H, dt, J=0. 7, 7. 3H 
z) , 6. 52 (2H, s) , 6. 38 ( 1 H, d, J 
= 8. 4 Hz) , 5. 4 4- 5. 3 7 ( 1 H, b 
r) , 5. 10 (1 H, d, J = 1 2. 1 Hz) , 

5. 0 2 (1 H, d, J = 1 2. 1 Hz) ,4.62 
(2H, dd, J=8. 4, 4. 8 Hz) , 4. 42 
(2H, d, J =7. 0 Hz) , 4. 2 4 (1 H, 

t, J = 7. 0 Hz), 3. 96-3. 92 (8H, 
m) , 2 . 2 1-2. 16 ( 1 H, m) , 1 . 8 1- 

1. 76 (4H, m) , 1. 7 5 - 1. 7 0 (2 H, 
20 m) , 1. 4 8- 1. 4 3 (6H, m) , 1. 3 7- 

1.2 1 (8 4H, b r) , 0. 9 1 (3H, d, J = 

7. 0 Hz) , 0. 8 8 (9H, t , J = 7. OH 
z) , 0. 8 6 (3H, d, J = 7. 0 Hz) , ; » 
C-NMR (150 MHz) (5:171. 5, 16 

8. 7, 156. 5, 153. 1, 143. 6, 14 

I . 2, 1 3 8. 3, 1 3 0. 0, 1 2 7. 7, 1 2 
7. 0, 1 2 5. 0, 1 2 0. 0, 1 0 7. 0, 7 3. 
4, 69. 2, 67. 5, 67. 4, 57. 1, 47. 

1.3 2.0,3 1.4,3 0.4,2 9.8,2 9. 
so 7,29.5, 29.4,26.1, 22.8,19. 

0, 17. 7, 14. 2, ; MA L D I TOF-MS 
(pos) C83Hi38N 2 0 8 (M + Na) ♦£*ff£frg 

II 1 3 1 4 , 13 14 

[0 0 2 7] (SC) -Val-Gly-NH 2 
•H-NMR (6 0 0 MHz) <5 : 7 . 74 ( 1 H, 
d, J =9. 2 Hz) , 6. 5 3 (2H, s) , 5. 

II (1 H, d, J = 1 2. 1 Hz) , 5. 0 2 (1 
H, d, J = 1 2. 1 Hz) , 4. 6 1 (1H, d 
d, J =9. 2, 5. 1 Hz) , 3. 9 5 (4H, 

40 t, J =6. 6 Hz), 3. 94 (2H, t, J = 

6. 6 Hz) , 3. 3 9 (2H, s) , 2. 2 4- 

2. 18 (1 H, m) , 1. 8 1-1. 7 6 (4H, 
m) , 1. 7 5-1. 7 1 (2H, m) , 1. 4 9- 

1. 44 (6H, m), 1. 37-1. 20 (84 H, 
b r) , 0. 9 3 (3H, d, J = 7. 0 Hz) , 
0. 9 0 -0. 8 6 ( 1 2H, m) , ;» 3 C-NMR 

(1 5 0 MHz) 6 : 1 7 2. 6, 1 7 1. 8, 1 5 

3. 1, 130. 3, 125. 5, 106. 9, 7 3. 
4,6 9.2,6 7.2,5 6.6,4 4.8,3 2. 

so 0,31.3,30.4,30.3,29.8,29. 
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7, 29. 5, 29. 4, 2^Jp, 2 2. 8, 19. 

1, 17. 8, 14. 2 ; MALD I TOF-MS (p 
os) C 68 H 128 N 2 0 6 CM + Na] ^C**T6ff-»1 1 
091, 1091 

[0 0 2 8] CSC] -Val-Gly-Phe-Fmoc 
1 H-NMR (6 0 0 MHz) 6:7. 75 (2H, 
d, J=7. 7 Hz) , 7. 53-7. 49 (2H, 
m> , 7. 39 (2H, dd, J = 7. 3, 2. 2H 
z) , 7. 30-7. 27 (4H, m) , 7. 2 5- 

7. 21 (1H, m) , 7. 20-7. 15 (2H, b 10 
r) , 6. 76-6. 69 (1 H, b r) , 6. 60- 

6. 5 5 (1 H, br), 6. 5 0 (2H, s) , 5. 
4 0 - 5. 3 4 (1 H, br) , 5. 07 (1H, d, 
J = 1 2. 1 Hz) , 4. 9 9 (1 H, d, J = 1 

2. 1 Hz) , 4. 56 (1H, dd, J =8. 8, 
4. 8 Hz), 4. 4 6-4. 3 0 (2H, m) , 

4. 1 7 (1H, t, J = 7. 0 Hz) ,4.10- 

4. 03 (1H, m) , 3. 92 (6H, t, J=6. 
6 Hz) , 3. 8 3- 3. 7 6 (2H, m) , 3. 1 
8-3. 11 (1H, m), 3. 10-3. 02 (1 20 
H, m) , 2. 20-2. 13 (1H, m) , 1. 79 
-1. 69 (6H, m) , 1. 48-1. 41 (6H, 

m) , 1. 35-1. 23 (8 4 H, br.m), 0. 
9 1- 0. 8 5 (1 5H, m) ; 13 C-NMR (15 0 
MHz) 6:171. 5, 171. 3, 168. 3, 
1 5 6. 0, 1 5 3, 1, 1 4 3. 6, 1 4 1. 2, 1 
3 8. 2, 1 3 6. 2, 1 3 0. 1 , 12 9. 1 , 12 

8. 8, 127. 7, 127. 1, 127. 0, 12 

5. 0, 1 2 4. 9, 1 2 0. 0, 1 0 7. 0, 7 3. 

4, 6 9. 2, 6 7. 5, 6 7. 1, 5 7. 3, 4 7. 30 
2,3 2.0,3 1.3,3 0.4,2 9.8,2 9. 
7,2 9.5, 2 9.4, 2 6.2,2 2.8,1 9. 
0, 17. 8, 14. 2 ; MALD I TOF-MS 
(pos) C92H147 N3O9 CM + Na) + £2ff£ff-g 

m 1 4 6 1 , mmm 1 4 6 1 

[0 0 2 9] CSC] -Val-Gly-Phe-NH 2 
•H-NMR (400 MHz) 6:7. 99-7. 93 

(1H, m) , 7. 3 5- 7. 3 0 (2H, m) , 7. 
27-7. 21 (3H, m) , 6. 66 ( 1 H, d, J 
= 8. 8 Hz), 6. 52 (2 H, s),5. 11 40 

(1H, d, J = l 2. 1) , 5. 0 2 (1H, d, J 
= 12. 1Hz), 4. 58 (1H, dd, J=8. 
8, 4. 8 Hz) , 4. 05 (1H, d, J = 5. 9 
Hz, minor) ,4. 01 (1H, d, J = 5. 9H 
z, major) , 3. 98-3. 91 (7H, m), 3. 
6 6 (1H, d, J = l 0. 0 Hz) , 3. 3 2 (1 
H, dd, J = l 3. 6, 3. 9 Hz) ,2.67 

(1 H, d d, J = 1 3. 6, 1 0. 0 Hz) , 2. 
24-2. 15 (1H, m), 1. 82-1. 69 (6 
H, m) , l. 5 0- 1. 3 9 (6H, m) , 1. 3 7 so 




12 

-1. 21 (84H!^F) , 0. 92 (3H, d, J 
= 6. 8 Hz) , 0. 90-0. 85 (12H, 
m) ; " C-NMR (150 MHz) 6 : 175. 
2, 1 7 1. 5, 16 8. 9, 153. 1, 1 5 1. 
4, 137. 7, 12 9. 2, 128. 8, 12 6. 
9,125.5,107.0,7 3.5,6 9.2,6 
7.5,57.2,5 6.5,4 3.4,4 0.9,3 
2.0,3 1.3,3 0.4,2 9.8,2 9.7,2 
9.5,2 9.4,2 6.2,2 2.8,1 9.1,1 
7. 7, 14. 2 ; MALD I TOF-MS (po 
s) C77H137 N3O7 CM + Na] + £#T£H-»{!1 2 
3 9 , *§*fit 12 3 9 

[0030] nmm 

CSC] -AU>-7x-;i/7^^>-Fraoc ( (SO -Va 
1— Phe— Fmoc) £>&ffl'&/& 

Fmoc-Phe 6 3mg, HOBt 6 3mg, v<V:/Dfcf^ 
^ K (DIPCD) 2 5mg*DMF2mLl:g 

flu 1 5 o#ra»e«#i-3. £©**ssttfcL 

fcFmoc-Phe/DMF»»£LTffl^£. COS 
CSC] -Va 1 -NH 2 /^DAW>i$ (2m 

$»rrs<oT, ±1 (s^D'\*it>jf) ^saw^t 

CSC] -Val- Phe -Fmoc) &ftffit%>. EU:0>«fe 
[0 0 3 1] *{&0]3 

CSC] -A*U>-7 p PU>-Fmoc ( CSC] — Val— Pro— 
Fmoc) <OW®&$L 

Fmoc-Pro5 3mg, HOBt 5 7mg, v-f V :/n Mfyf} 

(DIPCD) 2 5mg*DMF2mLi::aM¥U 
150#fH£fiT«#TS. £<D**£lSttflsLfcFmoc--P 
ro-OH/DMF»*£bTffi^£. CK&jgSa m 

1^5t(:», *«m<&l) CSC] -Va 

i-nhz/^paW/M (2mD ssannrs. 
s^ssttsr;*^ 5 o < c^T-B#r^Hj-Tffl^n±# 

S6^5 0tT3 0»*«-r*. S^fC, Kfctt 

(vi7D^Ht>l) SB CSC] -Val-P 

ro-Fmoc) Ei±0Sf^*«O jl^C t K£ 

[0 0 3 2] HiS^j4 
W»ttfl*-AU >-7^n>-Fmoc ( CSC] -Va l 
-A l a -Fmoc) 

Fmoc-Ala 5 0mg, HOBt 5 3m g, y<yyot!M 
;M^-f*F (DIPCD) 2 5mgSDMF2mLI:»S 
L, 15 0^Mtfim d©*«ftffitt<fctfc 
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Fmoc-A l a-OH/m^f^tbxm'r.-h, tts. 

t>%, 2 m l £ 5 "c k mmminxm 

1) T#fc CSC] -Va 1 -NH 2 /x^o^f>Sl 
?fc (2 ml) E^jEtt 5*0^5. 5 0*C*T- 

«fW*»»Ta^K±#*-&. $e»(C5 0*CT3 0»tt 

(SO -Val-Ala-Fmoc) ^UTT*. £U:© 
[0 0 3 3] 



io [HI] *58«0««^f F£efcfe©-18tt©*l& 



[01] 



[sq 

Fmoc-G]y£&-£ 



PC] 



|SC)-Val-Fmoc 



I 



[SCI-Val^dy-Fmoc 



|Sq-Va|.Fm 



